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Abstract. Escherichia coli is one of the most common bacteria that populates the natural flora of the 
gastrointestinal tract. Antimicrobial abuse and chaotic administration is a common fact in poultry 
production leading to the emergence, selection and spreading of drug resistant E.coli in both veterinary 
and human medicine. This research was conducted on a number of 41 E.coli isolates from poultry meat 
(n=28) and feacal material from humans (n=12). The resistance genes of the main classes of antibiotics 
(TetA, TetB, dfrAI, sulI, TEM) were evaluated through PCR multiplex. It was revealed a high prevalence 
of the multi-resistant strains in E.coli strains isolated from poultry meat. None of the strains isolated 
proved positive for stx1, stx2, genes that are characteristic for Shiga toxigenic E.coli which causes 
infections in humans. Still, the PCRs revealed that tetA and tetB (tetracycline resistance genes) were the 
most prevalent genes (64.5%) found in poultry isolates while in human cases (60.8%, dfrA17 (52.4%) 
(trimethoprim resistance genes) and sulI (41.3) (sulfonamide resistance genes) proved the most frequent. 
Even though the resistance patterns in the E.coli strains isolated from poultry meat and the ones isolated 
from humans are not similar, still there is a high prevalence of human contamination with resistant E.coli 
by poultry meat consumption. The resistance genes studied have been isolated in a higher percent than in 
other studies made in European countries, which leads us to the conclusion that E.coli in this region is 
highly mutagenic and can be consider a reservoir of resistance genes.   
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INTRODUCTION  
 
 Escherichia coli is one of the most frequently found bacteria in meat and intestinal 
tract of humans. Nowadays, the worldwide concern on the spread of this bacteria is mainly 
connected to the resistence phenomenon which has been previously reported in E.coli isolated 
from meat (Faheem et al., 2012). Given this reason for concern, many European countries 
have established programs for monitoring the resistence patterns (Cizman 2003; Aarestrup  
2004; Li et al. 2010).  As mentioned before, E.coli is commonly found in humans and aminals 
and the most frequent reason for which is found also in food products is the faecal 
contamination during slaughtering. It is very important to monitor this bacteria due to a series 
of illnesses that it may cause, like Colibacillosis in poultry and haemorrhagic colitis and 
haemolytic uremic syndrome in humans (Riley et al. 1983; Chansiripornchai 2009; Ferens 
and Hovde 2011). In many cases in order to cure these symptoms an antimicrobial therapy is 
needed. Unfortunetly is has become more and more difficult to find omptimal antibiotics due 
to the frequent appearance of multidrug resistence phenomenon. Moreover, the repeated and 
unsupervised antimicrobial use of antibiotics leads to more and more increasing rate of 
antimicrobial resistance (Mooljuntee et al. 2010). This uncontrolled treatment given to 
animals as well as humans leads to resistence not only in pathogenic bacteria but also in 
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endogenous bacteria flora. Our study aims to reveal the resistence patterns of pathogenic but 
also endogenous bacteria isolated from poultry meat and humans.   
  
MATERIALS AND METHODS 
 
Sampling - The poultry neck skin samples (n=41) were collected from slaughtering 
units found in Transylvania area. The samples were all collected in sterile bags and were 
harvested immediately after the hygene step of the entire carcasses. The bags were kept under 
refrigerating conditions until their further analysis. The samples provided from humans 
working in these slaughtering units were represented by stool. These samples were tested 
immediately in our laboratory.     
Isolation of E.coli bacteria - All the steps in the isolation of E.coli followed the steps 
accordingly to the ISO-16654:2001 standard. Briefly, samples first followed an enrichment 
step in modified tryptone soya broth containing novobiocin and afterwards inoculated in TBX 
agar (Tryptone Bile Agar with X-Glucuronide).  
All colonies colored blue-green, resemblant to E.coli specific colonies were further 
tested through PCR for confirmation and identification of pathogenity. 
DNA extraction - The DNA extraction protocol followed the steps previously reported 
by Lapusan (2012). Briefly, 2-3 presumtive E.coli colonies were picked and immersed in 150 µl 
Chelex solution (Germany). The Epppenddorff tubes were afterwards subjected to high-degree 
temperatures for cell membrane lysis, releasing the DNA, which was quantified on a Nanodrop 
ND-1000 spectrophotometer analyzer (NanoDrop Technologies, Inc., Wilmington, DE, USA). 
The PCR method - The primers used for Shiga-toxin producing genes were previously 
reported by Tahamtan et al. (2010). For the resistence genes studies the following sets of 
primers were used (Table 1): 
 
Table 1 
 
Primers and annealing temperatures used in the PCR reactions 
 
Primer 
name    
Sequence (5’-3’) Targeted 
gene 
PCR 
product 
size 
(bp) 
Ann.
temp 
(°C) 
Reference 
Tem-F 
Tem-R 
ATTCTTGAAGACGAAAGGGC 
ACGCTCAGTGGAACGAAAAC 
blaTEM 1150 60 Saenz et al. 
(2004) 
 
 
 
 
Sul-F TGGTGACGGTGTTCGGCATTC 
GCGAGGGTTTCCGAGAAGGTG 
sul1 789 60 
Sul-R 
DfrIa-F GTGAAACTATCACTAATGG 
TTAACCCTTTTGCCAGATTT 
dfrA1, dfrA5 474 60 
DfrI-R 
TetA-F    
TetA-R 
GTGAAACCCAACATACCCC 
GAAGGCAAGCAGGATGTAG  
tetA 887 62  
TetB-F    
TetB-R  
CCTTATCATGCCAGTCTTGC 
ACTGCCGTTTTTTCGCC 
tetB 773 57 
TetC-F    
TetC-R 
ACTTGGAGCCACTATCGAC 
CTACAATCCATGCCAACCC 
tetC 880 62 
 
The TEM primers amplified genes responsible for β-lactams resistence, Sul primers 
for quinolone resistance, DfrIa for trimethoprim resistant, Tet A, Tet B, Tet C for 
tetracycline resistence. The PCR reaction mix (25 μl) comprised: 1X PCR green Buffer, 2.5 
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mM MgCl2, 5 pmol of each primer, dNTPs each at 200 μM, 2.5 U of Taq DNA Polymerase 
(Promega, Madison, WI, USA) and 100 ng of genomic DNA. PCR was performed under the 
following conditions: 94
0
C for 3 min followed by 35 cycles of 94
0
C for 30 sec, 60
0
C for 
30sec, 72
0
C for 1 min and a final extension step of 72
0
C for 7 min.  
 
RESULTS AND DISCUSSIONS 
 
The isolation of E.coli was possible in every sample of poultry meat examined. 
Therefore, 41 E.coli isolates were subjected for further testing. This isolation was possible 
also in the case of humans stool samples, subjecting to analysis 12 different strains of E.coli.  
After the extraction of DNA from colonies, each of the samples was tested for 
shiga-toxin producing genes’ presence. Fortunetly, in neighter human or poultry isolates 
the Shiga toxigenic E.coli was identified. Although we didn’t find any strain pathogenic 
for humans, the tesing continued to identify possible resistence genes which might be 
transimsible to pathogenic strains in case of infection. Firstly, we performed a simplex 
and multiplex PCR for each set of genes to ensure the functionality of the primers.  
We tested each of the isolated strains to every set of primers (Figure 1). 
 
 
 
Fig. 1 The electrophoretic profile of the Tet A and Tet B genes identified  
in E.coli isolates; M - DNA ladder (100bp); L1 – L9 positive for Tet A; L3, L4, L8, L12 
 positive for Tet B; L10-L11 negative samples, L13- Negative control. 
 
 
 
Fig. 2: The electrophoretic profile of the Tet A, Tet B, Sul1 and TEM genes identified  
in E.coli isolates from human; L1- DNA marker; L2, L3 L15 positive samples for blaTEM gene;  
L6, L7 positive samples for TetA gene; L8, L9, L10 – negative samples;  
L11 positive sample for TetB gene; L14 positive sample for Sul1 gene; L16 – negative control. 
 
Still, the PCRs revealed that tetA and tetB (tetracycline resistance genes) were the 
most prevalent genes (64.5%) found in poultry isolates. These findings are in accordance with 
other studies (Momtaz et al. 2012). In the case of human E.coli isolates the dfrA17 (52.4%) 
(trimethoprim resistance genes) and sulI (41.3) (sulfonamide resistance genes) proved the 
most frequent. Even though the resistance patterns in the E.coli strains isolated from poultry 
meat and the ones isolated from humans are not similar, still there is a high prevalence of 
human contamination with resistant E.coli by poultry meat consumption.  
M   L1   L1 L3  L4  L5   L6    L7  L8  L9  L10 L11 L12 L13 
1150 bp 
789 bp 
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CONCLUSIONS 
 
The resistance genes studied have been isolated in a higher percent in poultry meat and 
also in humans which leads us to the conclusion that E.coli in this region is highly mutagenic 
and can be consider a reservoir of resistance genes.  
We recommend the further surveillance of this resistence phenomenon and to prevent 
the uncontrolled use of antibiotics in poultry breeding industries.  
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